Gestational exposure to persistent organic pollutants: maternal liver residues, pregnancy outcome, and effects on hepatic gene expression profiles in the dam and fetus.
Dietary exposure of Inuit people to a mixture of pesticides and polychlorinated biphenyls, or persistent organic pollutants (POPs), during pregnancy is a public health concern. We examined the consequences of administering the mixture of 28 POPs found in the Inuit diet (at doses representing 10-1000 times dietary levels) by gavage to pregnant Sprague-Dawley rats either during gestation days 0-19 or 8-19. The levels of individual components of the POPs mixture in the maternal liver were measured by high-resolution mass spectrometry. On gestation day 20, dams were sacrificed and pregnancy outcome determined. RNA isolated from maternal and fetal livers was 32P-labeled for gene expression profiling. The concentrations of individual POPs were increased in maternal livers of dams gavaged with the 1000x POPs mixture by 10- to 500-fold. While exposure to POPs had no significant effects on pregnancy outcome, dramatic changes were observed in the gene expression profiles of both the maternal and fetal livers. The gene expression profiles of maternal and fetal female and male liver were distinct with respect to the numbers of transcripts detected, the genes expressed exclusively in control or POPs-exposed livers, and those for which expression was up- or downregulated. While different genes were affected in each group, the overall consequence of POPs exposure on hepatic gene expression profiles was to decrease both the numbers of genes expressed and the relative intensity of expression. Thus, in utero exposure to POPs alters hepatic gene expression in the dam and the fetus; these changes may have functional implications.